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1I n t r o d u c t i o n
Recent empirical studies on Latin American countries’ exchange rate policy
(Frieden, Ghezzi and Stein 2001, Bonomo and Terra 19991)h a v ei d e n t i ﬁed a
new type of electoral cycle: the real exchange rate (RER) tends to be more ap-
preciated than average in the months preceding elections and more depreciated
than average in the months following elections.
This paper presents a theoretical model that generates real exchange rate
cycles. In doing so, we have singled out the distributive eﬀects of real exchange
rate changes as the main ingredient leading to exchange rate policy cycles. Typ-
ically, a RER depreciation favors exporters and import competing domestic in-
dustries, to the detriment of consumers. We argue that these exchange rate
cycles can be explained by imperfect information on policymakers’ preferences,
which are concealed with the help of an unstable macroeconomic environment.
If preferences were known to the public, the candidate more identiﬁed with the
interests of the nontradable sector would always be elected, on the assumption
that this sector holds the majority of votes.
More speciﬁcally, we posit that there are two possible types of policymakers
whose preferences are a convex combination of the two sectors’ preferences. We
∗We thank Octavio Amorim Neto, Avinash Dixit, Ilan Goldfajn, Maria Gonzalez, Hugo
Hopenhayn, Fabio Kanczuk, Marcos Lisboa, Andy Neumeyer, Jorge Streb, Carlos Winograd,
seminar participants at the Political Economy Group Seminar of LACEA, XVII LAMES, EEA
Meeting, ANPEC, Universidad Torquato Di Tella, University of Illinois, IPEA, Getulio Vargas
Foundation, UFRJ, UnB and CIRANO for comments and discussion, and Ivana Dall ’Agnol
for research assistance. We also acknowledge research fellowships from CNPq and ﬁnancial
support from PRONEX.
1Bonomo and Terra (1999) use a Markov Switching Model to characterize statistically the
exchange rate regimes in Brazil, deﬁned as overvalued or undervalued real exchange rates,
and the inﬂuence of political economy variables on regime changes. They found an election
cycle: the probability of having an overvalued exchange rate is higher in the months preceding
elections, while the probability of having a undervalued exchange rate is higher in the months
succeeding elections.
1refer to the type which places a higher weight on nontradable sector preferences
as the nontradable type, the other being the tradable type. The policymaker
may aﬀect the relative gains for the two sectors by choosing the level of ex-
penditures on nontradable goods, thereby altering the equilibrium RER. Voters
try to extract information about the policymaker preferences by observing the
real exchange rate. They elect the incumbent if the probability that her type is
nontradable is higher than that of the opponent.
We also assume that there are exogenous shocks to the external sector, which
make economic policy to be observed with noise. Thus, a given real exchange
rate is compatible with diﬀerent combinations of policies and shocks. Therefore,
it is not necessary that the tradable type of policymaker perfectly emulates the
other type to stand a chance of being reelected. The policymaker will choose
the exchange rate policy by weighting his immediate interests (the depreciated
exchange rate raises the tradable sector’s gain) against his long-run interests,
which depend on his reelection (whose probability increases with a more appre-
ciated RER). The incumbent of a tradable type may choose higher expenditures
than his optimal full information level. He might do so to increase the prob-
ability that voters will believe that he is more likely to be a nontradable type
than the opponent. The nontradable type choose higher expenditures than his
optimal full information level to increase the probability of diﬀerentiating him-
self from the tradable type. Hence, there will be a cycle in expenditures in case
of reelection of the incumbent regardless of her type. This will, thus, lead to an
exchange rate electoral cycle.
There is a large and growing literature on political economic cycles. Theo-
retical models in this literature fall basically into two categories: partisan and
opportunistic models. In partisan models the cycles are generated by the inter-
action between nominal rigidities and the diﬀerent parties’ preferences regard-
ing inﬂation and unemployment (Hibbs 1977, and Alesina 1987). Each type of
prospective policymaker has an exogenous probability of winning the election,
and expectations about economic policy choice after elections are calculated
accordingly. Opportunistic models rely only on policymakers’ electoral moti-
vations (Nordhaus 1975, Lindbeck 1976, Cukierman and Meltzer 1986, Rogoﬀ
and Silbert 1988, Persson and Tabelini 1990, Rogoﬀ 1990, and Stein and Streb
1998a). In particular, Rogoﬀ and Silbert (1988) and Rogoﬀ (1990) build a po-
litical budget cycle theory based on information asymmetry about government
eﬃciency. Recently, Drazen (2001) proposed a model with a similar mechanism,
that is, with ﬁscal policy as the driving force behind political cycles, but also
including passive monetary policy.
Ghezzi, Stein and Streb (2000) builds on the same information asymmetry
about the incumbent’s competence to generate a real exchange rate cycle, which
w o r k si nt h es a m ew a ya sat a xc y c l e( R o g o ﬀ and Silbert 1988, Stein and Streb
1998a). In this story maintaining an appreciated exchange rate is desirable for
the society but maybe not sustainable.
Our modeling stands between those two approaches. Policymakers diﬀer in
their preferences over economic policy, as in partisan models, but preferences
are not constant. Thus, voters do not learn them in the long run. The policy-
2maker’s action aﬀects his probability of reelection, as in opportunistic models.
However, in our model policymakers’ actions cannot be revealed by the eco-
nomic performance, which is also inﬂuenced by events beyond their control.
Hence, exogenous economic shocks aﬀect election results systematically. This is
another qualitative feature consistent with the empirical evidence (see Alesina
and Rosenthal 1995, for the US, and Lewis-Beck 1988, for the OECD countries).
Furthermore, since in our model the government intervenes in the exchange rate
market by taxing tradable goods’ producers and spending on nontradable goods,
we also generate a political budget cycle, which is in line with existing empirical
evidence in developing countries (see Gonzalez 2000 with evidence for Mex-
ico, Ames 1987 for Latin American countries, Block 2000 for 44 sub-Saharian
African countries, and Schuknecht 1996 for a comprehensive study). Finally,
conﬂict of interests within the private sector plays a central role in our story.
Although this feature has been extensively studied in other areas of political
economy, such as trade policy, it has not been explicitly taken into account in
the political business cycle literature2.
The plan for the remaining part of the paper is as follows. Section 2 develops
the model of policy intervention in the exchange rate around electoral periods.
Section 3 solves for the equilibrium of the model. Section 4 works through an
example by assigning speciﬁc functional forms to the model. Finally, conclusions
are presented in section 5.
2T h e M o d e l
2.1 nontradable sector, tradable sector, and government
There are two non-storable goods in this model economy: a tradable and a non-
tradable good. Citizens are divided into two sectors: tradable and nontradable
sectors. Citizens belonging to the (non)tradable sector are endowed each period
with some amount of the (non)tradable good. Every citizen derives utility from
the consumption of both tradable and nontradable goods, subject to her budget
constraint. There are no ﬁnancial markets, hence each period’s expenditures in
consumption must equal the endowment’s value, minus taxes. All preferences,
both of government and common citizens, are additively separable in time with
discount factor β. This assumption will simplify some intertemporal relations
making the consumers’ problem time separable.
The indirect utility function of a citizen in the nontradable sector (i.e. a
citizen endowed with the nontradable good) for each period can be represented
by:





where et is the RER, deﬁned as the ratio between the price of tradable and
nontradable goods, and EN
t is the endowment of nontradable goods each citizen
2Alfaro (1999) also develops a model focusing on distributive eﬀects of real exchange rate
appreciation. However, her model aims to explain the political economy of exchange-rate-
based stabilization programs, instead of electoral cycles.
3in the sector receives. The nontradable sector citizen does not pay taxes. This
indirect utility function is decreasing in et, and increasing in EN
t .W ea s s u m e
that consumers maximize a continuous concave utility function, hence indirect
utility functions are also continuous. Additionally, the nontradable endowment
is constant over time, EN
t = EN.
Uncertainty is introduced in the tradable sector. The endowment of tradable
good ET
t each citizen in the sector receives is assumed to be a stochastic vari-
able represented by ut,w h e r eut is a random variable. Moreover, each citizen
belonging to the tradable sector pays taxes, τt. Hence, the per period indirect
utility function for the tradable sector citizen can be represented by:





This indirect utility function is increasing in the RER, increasing in the good
endowment, and decreasing in τ.
In each period the government chooses how much to spend on nontradable
sector goods, and it ﬁnances its expenditures by taxing tradable sector citizens:
Gt = τt,w h e r eGt are expenditures per tradable sector citizen, respectively.
There is an upper bound to raising taxes, since they cannot exceed the tradable
good endowment value. Therefore, we posit that government expenditures must




,w h e r eG is such that tradable sector citizens have a
positive after tax income. Government expenditures are all wasted. We assume
that the total amount of taxes is not immediately observable by the nontradable
sector citizens.
2.2 Market equilibrium conditions
As ﬁnancial markets are assumed away, not only the nontradable, but also the
tradable goods market must be in equilibrium.3 Given the amount of expendi-
tures chosen by the government, and tradable goods endowments, RER must
be such that both goods market are in equilibrium, that is:
Gt + NT (et,u t,τt)+nNN (et)=nEN (3)
TT (et,u t,τt)+nTN (et)=ut (4)
where NJ (.) and TJ (.) represent the J-sector citizen demand functions for
the nontradable and tradable goods, respectively, and n is the ratio between
the number of nontradable and tradable sector citizens. By solving either of
the equations, we obtain the equilibrium RER as a function of the exogenous
variables, e(Gt,u t),g i v e nt h a tGt = τt, and all other variables are constant.
Given concavity and continuity of utility function, the demand functions are
3Since there are no ﬁnancial markets and there is only one tradable good, the market
equilibrium conditions for this economy match those of a closed economy. Note that the driving
force is our story is the eﬀect of the real exchange rate, that is, relative prices, on diﬀerent
economic agents’ utility. Hence, it is not related to intertemporal eﬀects. The inclusion of
ﬁnancial markets would allow for trade deﬁcits or surpluses with the accompanying debt or
loan. This would complicate the model without changing the results.
4continuous. Therefore, e(·) is a continuous function. It is easy to check that
the equilibrium RER is a negative function of expenditures level, that is, the
more the government spends on nontradable goods, the more appreciated is the
equilibrium RER. The equilibrium RER is also a negative function of tradable
goods endowments: the larger the tradable goods endowment, the lower its
relative price, hence the more appreciated is the equilibrium RER.
2.3 Policymakers’ preferences
Policymakers’ preferences are represented by a utility function which is a weighted
sum of the two sectors’ utility functions:
e vP
i (et,u t,τt)=γiV N (et)+V T (et,u t,τt),f o ri = N,T.( 5 )
We assume that there are two possible types of policymaker. This is cap-
tured by diﬀerent relative weights on the nontradable sector utility function,
represented by γi, i = N,T, in the politician’s utility function represented by
equation 5. Speciﬁcally, γN > γT,w h e r eγN is the relative weight for the
politician that favors nontradable sector’ interests relatively more.
Substituting the equilibrium RER derived from market equilibrium condi-
tions in equation 5, and using the fact that expenditures equal taxes, the poli-
cymaker’s utility function can be rewritten as:
V P
i (Gt,u t)=γiV N (e(Gt,u t)) + V T (e(Gt,u t),u t,G t),f o ri = N,T.( 6 )
Nontradable sector citizens always prefer higher expenditures, because the
latter produce a more appreciated real exchange rate. Tradable sector citizens
prefer lower expenditures, because it results in a more depreciated exchange rate
and less taxes to be paid. Therefore, the policymaker’s indirect utility function
may be non-monotonic in expenditures Gt.
2.4 Elections and timing of events
We assume that each sector is composed of identical individuals, so they will
have the same voting preferences. We also assume that nontradable sector
citizens are more numerous (n>1), hence the median voter is a nontradable
sector citizen.
Elections are held every other period, and there are two candidates: the in-
cumbent and the opponent. The political processes establishing which interests
each politician favors are resolved in the alternate periods. Such processes can
be either campaign ﬁnance, lobbying or sheer bribery. It would take us far aﬁeld
were we to properly model the processes by which politicians are captured by
economic interests. So we simply represent these processes by assuming that
both incumbent and opponent are independently assigned to favor the nontrad-
able sector with probability pN. The government, knowing its own type, chooses
an expenditure level. Then, the tradable good endowment is realized, resulting
5in a certain equilibrium RER. The median voter observes the exchange rate,
but not the expenditure level, and then votes4.
We summarize the timing of events is as follows:
Pre-election period (t∗):
The incumbent and the opponent are randomly assigned the interest group
they favor, and the incumbent sets Gt∗. ut∗ is realized after the choice of Gt∗
determining et∗ = e(Gt∗,u t∗).
Without observing Gt∗, or the incumbent and the opponent types, the me-
dian voter (a nontradable sector voter) observes et∗ and then votes.
After-election period (t∗ +1 ):
The winner of elections takes oﬃce for two periods, and chooses Gt∗+1.
3 Equilibrium conditions
In this section we analyze a game between the policymaker, the opponent, and
the median voter. We compute the Perfect Bayesian Equilibrium for the dy-
namic Bayesian game. The equilibrium is composed of the incumbent’s and the
median voter’s strategies and beliefs. Our assumptions allow us to break our
problem into a sequence of identical two-period stage games5. Hence, they also
allow us to restrict our analysis to equilibria in which strategies prescribe the
same actions in every stage game, that is, actions which are independent from
results in previous stage games.
In the stage game the incumbent’s strategy is the expenditure level chosen
for each type of policymaker for the periods before and after elections. It can






,w h e r eGi and Gi
+1 is the ex-
penditure level for the period before and after elections, respectively, for type
i policymaker, which can be either of nontradable (i = N) or tradable (i = T)
types. The median voter’s strategy is the choice of a candidate in the election
period, given the observed real exchange rate. It can be represented by the
function vo(ˆ e), which equal inc when the voter votes for the incumbent, or opp
when the vote casts a ballot for the opponent, given the observed real exchange
rate ˆ e.
We start by ﬁnding the equilibrium of a complete information version of the
game, which will serve as a benchmark.
4This assumption is not unnatural as it may appear. The median voter is a non-tradable
sector citizen, who must observe the relative price to trade, but does not bear a direct impact
from expenditure or tax level.
5The assumptions of no ﬁnancial markets, non-storable goods, time separable utility, and
that politicians preferences are independently drawn every two periods, imply that the action’s
eﬀects on future payoﬀs do not depend on actions taken before the pre-electoral period (see
also footnote 7).
63.1 Equilibrium under full information
In the complete information version of the game voters know the incumbent’s
and the opponent’s type. The optimal strategy for the median voter is for him to
vote for the incumbent when the latter is of the nontradable type, and to vote for
the opponent otherwise, for any observed exchange rate. Therefore, economic
policy will not aﬀect the reelection probability. Since expenditures policy has
no intertemporal eﬀects, it will be chosen each period so as to maximize the










i (Gt,u t)f(u)du,( 7 )
where utility V P
i (Gt,u t) is given by equation 6.
Let Gi∗ be the level of expenditures which maximizes Fi(.). For later refer-
ence we deﬁne F
j
i = Fi(Gj∗). Then, it is clear that Fi
i ≥ F
j
i for every i,j.A
proposition in Appendix A formalizes the equilibrium.
3.2 Equilibrium under asymmetric information
In the period following an election, there is no strategic behavior. The reason
is that there will be political negotiations next period determining the policy-
maker’s new preferences. We assume that the outcome of political negotiations








,w h e r eGi∗ is the expenditure level that maximizes Fi(.).N o t i c e
that these expenditure levels correspond to the equilibrium strategies for the
incumbent under full information. From now on we focus on the policymaker’s
strategy in the period preceding election.
We start by solving the voter’s problem and calculating the incumbent’s
reelection probability, which will be a function of the chosen expenditure level.
3.2.1 The Voter’s Problem
The median voter, being of the nontradable type, would like to vote for the
policymaker who favors his interests, but now he does not know the politician’s
type. He compares the (updated) probability of the incumbent being of the
nontradable type to that of the opponent (which will always be pN,a st h e
voter does not have any extra information about the opponent). If the updated
probability is larger than or equal to pN, nontradable voters will vote for the
incumbent, and she will be reelected. Otherwise the opponent will win the
elections. Let ρ be the median voter’s conjecture that the incumbent is of the
nontradable type, and vo his vote. Then:
vo =
½
inc, if ρ ≥ pN
opp, otherwise .
6Hence, the expenditure level chosen in a period following election will not aﬀect the
probability of reelection in the next stage game.
7This voter’s behavior is optimal, for it maximizes her expected utility, given
that she is of the nontradable sector.
How do voters form their belief ρ? The only information they have is the
RER, which is a function of the economic policy chosen by the incumbent, and
the supply shock in the tradable sector. When the RER is compatible with the
incumbent’s equilibrium strategy, voters update their prior beliefs about the
incumbent’s type using Bayes’s rule. Then, the updated probability may be
represented by7:
ρ =P r( ti = N |et =ˆ e)= (8)
=
pN × g(et = b e|ti = N )
pN × g(et = b e|ti = N )+( 1− pN) × g(et = b e|ti = T )
,
where ti represents the incumbent’s type, which may be nontradable (N)o r
tradable (T), ˆ e is the observed real exchange rate, and g(.|.) is the conditional
density function of e given the policymaker’s type. Then it is clear that the
voter will vote for the incumbent, that is ρ ≥ pN, if and only if:
g(et = b e|ti = N ) ≥ g(et = b e|ti = T ).( 9 )
This rule is intuitive. The voter revise upwards his prior that the government
is of the nontradable type if and only if it is more likely that the observed
exchange rate was generated by the nontradable type policy than by the tradable
type.
If the observed exchange rate is not compatible with the incumbent strat-
egy in equilibrium, then a perfect Bayesian equilibrium does not impose any
constraints on beliefs ρ. For each expenditure level, there is a set of feasible ex-
change rate levels, which result from all possible realizations of the trade shock
u.W ed e ﬁne exchange rate equilibrium set as the union of the feasible exchange
rate sets, corresponding to each equilibrium expenditure level. For the exchange
rates that are not in the exchange rate equilibrium set, we restrict beliefs, in the
spirit of the intuitive criterion, using the following assumption: if the exchange
rate is more depreciated than any one which could be generated by a nontrad-
able type incumbent, voters set ρ =0 ; otherwise they set ρ =1 . We summarize
this as follows:
Assumption A: Let Gi represent the equilibrium expenditure level for type





},t h e nρ =0 .I fb e/ ∈ {e : e = e(Gi,u) and f(u) > 0,




},t h e nρ =1 .
Given assumption A, if the observed exchange rate is out of the equilibrium
set, the condition for reelection is:







7The assumption that politicians preferences are independently drawn every two periods
make the voter’s updated beliefs independent of actions taken by the incumbent before the
latest draw.
8Summing up, the incumbent will be reelected if the exchange rate is in the
equilibrium set and condition 9 holds, or if the exchange rate is below (that is,
more appreciated than) the lowest exchange rate which could be generated by
a nontradable type of incumbent in equilibrium.
3.2.2 Reelection probability
Now we can calculate the incumbent’s reelection probability as a function of
the chosen expenditure level. To do so, it is necessary to specify the incum-
bent’s actions prescribed by equilibrium strategy in the period before election ©
GN,G Tª
, which will be used by the voter to update his beliefs.
A chosen expenditure level G and a realized trade shock u will determine the
observed real exchange rate, i.e., b e = e(G,u). Therefore, the conditional density
function of b e given the policymaker’s type g(.|.) is equal to the density function
of the trade shock v that would yield b e when the expenditure level is the one














































As the observed exchange level results from the chosen expenditure level















































The reelection probability as a function of expenditures G depends on GT,
GN, and the trade shock distribution. Observe that if a pooling equilibrium
exists, it prescribes that the median voter chooses to reelect the incumbent.
Formally, condition 11 is always satisﬁed with equality. Equation 13 implies
that the probability of reelection is one.
In the case of a separating equilibrium, it is desirable for the exchange rate
to have a cutoﬀ level ˜ e, such that whenever the observed exchange rate is more
appreciated than ˜ e (ˆ e ≤ ˜ e) the median voter reelects the incumbent. The fol-
lowing assumption about the trade shock distribution function ensures this will
happen.
Deﬁnition 1 The density function f (.) is single peaked if there is a nonempty
set X of elements x which satisfy:
• if x ≥ z>y ,t h e nf(z) ≥ f(y)
9• if x ≤ z<y ,t h e nf(z) ≥ f(y).
Deﬁnition 2 The density function has a single peak plateau if it is single peaked
and
• ∀x,x0 such that f(x)=f(x0) > 0 then x,x0 ∈ X
Assumption B: The density function f (.) has a single peak plateau.
Figures 1 and 2 present an example of how the reelection probability is
























































Figure 1 depicts the median voter’s decision. In Figure 1a the horizontal
axis shows the observed exchange rate level and the vertical axis represents
the probability density function of the trade shock which would generate that
10observed exchange rate level for a given expenditure level f (u|e(G,u)=b e).
Figure 1b replicates the curve of ﬁgure 1a for the equilibrium expenditure lev-
els: GN and GT,w i t hGN >G T. The vertical line shows the cutoﬀ level of
exchange rate, e e. For an exchange rate b e lower than e e, the density of the





















, as in equation 11. In this case the incumbent
will be reelected. Conversely, if the exchange rate level is higher than e e,t h e
compatible trade shock density is higher for the expenditure level GT, violating
equation 11, and the incumbent is not reelected.































Figure 2 shows how the reelection probability is determined by the expendi-
tures level, using as input the cutoﬀ level e e f o u n di nF i g u r e1 .F i g u r e2 am a p s
t h ee x c h a n g er a t ec u t o ﬀ level e e (in the vertical axis) into a trade shock cutoﬀ
level k (in the horizontal axis), for a given expenditure level G. Whenever the
11trade shock is larger than k, the resulting exchange rate will be more appre-
ciated than e e, and the incumbent will be reelected. We depict two curves, the
upper curve corresponding to a lower expenditure level G0, which yields a higher
trade shock cutoﬀ level k0. Figure 2b uses the probability density function for
the trade shocks to determine the reelection probability, which is the area under
the density function to the right of k. It is clear from the ﬁgure that a lower
expenditure level G0 leads to a higher trade shock cutoﬀ level k0, resulting in a
lower reelection probability.
The following proposition formalize how the reelection probability is com-
puted, as exempliﬁed above.
Proposition 3 Suppose that beliefs satisfy Assumption A, and the probability
distribution of trade shocks is continuous and has a density function f (·) which
satisﬁes Assumption B. Assume that GN >G T. Then, the incumbent’s reelec-











is deﬁned implicitly by e e
¡
GN,G T¢






































Proof. See Appendix B.
Note the deﬁnition of e e
¡
GN,G T¢
is general enough to comprise cases in
which the probability density functions for GN and GT have any number of
intersections.
3.2.3 Incumbent’s Strategy
The expenditures level chosen by the incumbent not only aﬀects his contempo-
raneous utility, but also the reelection probability. Reelection probability is an
8This proposition can be easily extended for the case in which the type i incumbent uses

















is deﬁned implicitly by e e
¡
HN,HT¢
















































12important component of next period expected gains - the elected government

































s.t. 0 ≤ G ≤ G,
where β is the incumbent’s discount rate. The ﬁrst term is the contempora-
neous expected utility maximization. The second term represents the expected










also identiﬁed with the same interests wins the election. In both cases the







the opponent wins the election and represents
the other sector interests, in which case expenditures will equal Gj∗. The prob-
ability of this incumbent being reelected, π
¡
G,GT,G N¢
, is given by equation
14.






























s.t. 0 ≤ G ≤ G,
which makes clear that a higher reelection probability increases welfare for the
incumbent. Since π(.) is increasing in G, it is trivial that any equilibrium
strategy for the incumbent must prescribe Gi ≥ Gi∗ for the nontradable type.
Proposition 4 Any equilibrium strategy must prescribe for both types of in-
cumbent a pre-election expenditure level greater or equal to that under full in-
formation. Therefore, an equilibrium strategy must prescribe for each type of
incumbent a greater or equal level of expenditure before than after elections.
Corollary 5 In an equilibrium, when the incumbent is reelected, the real ex-
change rate is on average more appreciated before than after elections.
Let Gi ¡
GT,G N¢
be the set of solutions to problem 16. Given that it is the
solution set to the maximization of a continuous function over a compact set,
then it is an upper hemi-continuous correspondence.





























s.t. 0 ≤ G ≤ G.




Proposition 6 Assume beliefs satisfy Assumption A and the trade shocks prob-
ability density function satisﬁes Assumption B. There is a perfect Bayesian equi-
librium (possibly with the incumbent strategy prescribing a random action).10 In
any Perfect Bayesian equilibrium, players strategies should satisfy the following
conditions: i) an incumbent of type i will choose an action Gi ∈ [0,G] such that
Gi ∈ Gi(GT,G N) (where Gi(.,.) is deﬁned in 16) before election, and expendi-
ture level Gi
+1 = Gi∗ (where Gi∗ is deﬁned in Proposition 1) after the election;
ii) the median voter will vote for the incumbent if the observed exchange rate is
not greater than e e(GT,G N),a n de e(GT,G N) is deﬁned by:









In this equilibrium the incumbent is reelected with probability π(Gi,G T,G N),i f
he is of the type i (where π(.) is given by equation 14).
Proof. See Appendix C.
It is obvious that a pooling equilibrium cannot exist. If actions prescribed
for the two types were the same, for every exchange rate level compatible with
equilibrium, the median voter would attribute probability pN to the event of
a nontradable type incumbent. Then the tradable type incumbent would have
an incentive to choose GT∗. Similarly, the nontradable type would choose GN∗.
Since GT∗ <G N∗, this cannot be a pooling equilibrium.
Separating equilibrium Let ei and ei
+1 be the average RER before election
and after election, respectively, when the incumbent is of type i,a n dl e tπT =
π(GT,G T,G N) and πN = π(GN,G T,G N). The dynamics of the exchange rate
is generated by the election of a policymaker of the same type of the incumbent























represents the probabilities associated with those transitions. The ﬁrst row PT
represents the transition probabilities between an incumbent of tradable type
before election and a tradable type and a nontradable type of incumbents after
election, respectively. Similarly, the second row PN represents the transition
probabilities when the incumbent’s type is nontradable.
10In the case of a mixed strategy equilibrium, players’ strategies should satisfy the fol-
lowing conditions: i) an incumbent of type i will choose a probability distribution Hi(·) on
Gi(HT,HN) (where Gi(.,.) is deﬁned in footnote 9) before election, and expenditure level
Gi
+1 = Gi∗ (where Gi∗ is deﬁned in Proposition 1) after election; ii) the median voter will
vote for the incumbent if the observed exchange rate is not greater than e e(HT,HN),d e ﬁned
in footnote 8.
14Let ∆E represent the matrix of the changes in conditional average levels of




+1 − eT eN
+1 − eT
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The ﬁrst row ∆ET is composed of the changes in average level when the
incumbent is tradable and the elected policymaker is tradable and nontradable,
respectively. The second row ∆ET has the equivalent vector for a nontradable
incumbent. Notice that all terms are positive, with exception of eN
+1 − eT,
which corresponds to the situation where a tradable incumbent is replaced by
a nontradable policymaker.
When the incumbent is of the tradable type, the average devaluation, ∆eT,
is given by the following inner product:
∆eT = PT.∆ET0.
Note that the sign of ∆eT depends on parameter values, since the second
term of ∆ET is negative.
On the other hand, if the incumbent is of the nontradable type, average
devaluation after elections equals:
∆eN = PN.∆EN0.
Note that both terms are positive. Therefore, there will be an average ex-
change rate depreciation when the incumbent being of the nontradable type.
Finally, the unconditional average RER devaluation after elections is given
by:
∆e = pT∆eT + pN∆eN
= pTPT.∆ET + pNPN.∆EN.
The ﬁrst term can be negative, but the second term is always positive.
4E x a m p l e
In this section we work through an example, assuming Cobb-Douglas utility
functions for the consumers, and a lognormal distribution for the random shock
in the tradable good sector.
4.1 Consumers’ problems and equilibrium conditions
Consumers choose how much to consume of each good by maximizing their util-
ity functions, subject to their budget constraints. Using a Cobb-Douglas utility
function, each consumer will spend a share α, α ∈ (0,1), of her endowment in-
come on tradable good consumption, and a share (1 − α) on nontradable good
consumption. A tradable sector citizen net income is given by the value of her
15random endowment u minus the amount of taxes τ. Tradable sector consumers
problem can, then, be represented by:
max
NT,TT
U (NT,T T)=αlnNT +( 1− α)lnTT
s.t. NT + eTT = e.u − τ.
Optimal consumption is:
NT (e,u,τ)=α(e.u − τ)




which yields the following indirect utility function:
V T (e,u,τ)=h +l n( e.u − τ) − (1 − α)ln(e), (21)
where h = αlnα +( 1− α)ln(1− α).
The nontradable sector citizen solves a similar problem, except that she does
not pay taxes, and her nontradable goods endowment EN is deterministic. Her
problem is represented by:
max
NN,TN
U (NN,T N)=αlnNN +( 1− α)lnTN
s.t. NN + eTN = EN,
The optimal consumption, given by:
NN (e)=αEN and




yields the following indirect utility function:
V N (e)=h − (1 − α)ln(e), (22)
where h = h +l nEN.
Given the consumers’ demand functions, the equilibrium real exchange rate
is the one that clears both markets. By substituting the demand functions in
one of the market equilibrium conditions represented by equations 3 and 4, and









164.2 Equilibrium under full information
We assume that there is an upper bound G for expenditures, such that G<
(1 − α)nEN.11 Also, the tradable endowment ut has a log-normal distribution,












where µ and σ are parameters.
The policymaker of type i will choose expenditure level Gt in the interval £
0,G
¤













V T (Gt,u t)
¤
= (25)
= hi +l n
£
(1 − α)nEN − G
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for i = N,T,w h e r e







In case of an interior solution, it will be given by the ﬁrst order condition:
Gi∗ =
¡
nEN¢ 1 − (1 + γi)(1− α)
2
1 − (1 + γi)(1− α)
. (26)





[1 − (1 + γi)(1− α)]
2 > 0. (27)
4.3 Equilibrium under Asymmetric Information
For the lognormal distribution of shocks, the exchange rate cutoﬀ point (˜ e) will

















































11This condition assures that tradable citizens have positive net income.
17Note that, when GN = GT, equation 28 is satisﬁed for any value of ˜ e.W h e n













The cutoﬀ level for the exchange rate depends only on equilibrium strategies,
but not on the particular policy G implemented by the incumbent. Given ˜ e and
the incumbent policy G, it is possible to recover a cutoﬀ level for the trade




,w h e r ee(.) is given by 23.













(nEN − GN)(nEN − GT)
. (30)




















Policymakers will act strategically in the period preceding elections, as their
chosen policy may aﬀect reelection probability. One period before election, each
type of policymaker will solve problem 16, given the functional form for the
indirect utility function in equation 25, and the reelection probability deﬁned
in equation 31. Equilibrium is computed as a ﬁxed point in the best response
functions.
We simulate the model economy of our example for two diﬀerent sets of
parameters, presented in Table 1. The simulations diﬀer only with respect to
the higher relative weight given by the nontradable type of policymaker for the
nontradable sector utility, γN, in simulation 1.
Table 1.B presents the results. The ﬁrst two rows show the expenditure level
for each type of incumbent before and after election, respectively. In simulation
1 the nontradable type of incumbent chooses higher expenditures before election
in order to signal his type. Thus, when a nontradable incumbent is reelected the
exchange rate will depreciate 1%, on average. The tradable type chooses positive
expenditures before election, and the minimum level after election. There will
also be an exchange rate depreciation (11%)i na v e r a g ew h e nat r a d a b l et y p eo f
policymaker is reelected.
18Table 1: Model Simulation
A. Parameter Values
Simulation 1 Simulation 2
Share of income spent on
tradable good consumption α 0.3 0.3
Nontrad. goods endowment
(per capita) EN 25 25









(per capita) E (u) 90 90
Probability of nontradable
type of policymaker pN 0.5 0.5









Simulation 1 Simulation 2
Optimal pre-electoral exp. Gi 29.2 4.4 26.7 5.5
Optimal post-electoral exp. Gi
+1 29 0 17.3 0
Reelection probability πi 92% 73% 91% 74%
Average pre-electoral RER ei 1.03 2.26 1.14 2.36
Average post-electoral RER ei
+1 1.04 2.48 1.16 2.48
Average depreciation ∆ei 6.8% 1% 6.1% -2.4%
Average ex-ante depreciation ∆e 3.9% 1.8%
The nontradable type of incumbent has a higher probability of being re-
elected than the tradable one (92% against 73%). There is an exchange rate
depreciation when the nontradable type of incumbent is succeeded by a non-
tradable, and an even stronger average depreciation when he is succeeded by a
tradable type of policymaker. As a result, there is an expected 6.8% exchange
rate depreciation when the incumbent is of nontradable type. When the incum-
bent is of tradable type, there is a RER depreciation when he is succeeded by a
policymaker of his own type, but there is a RER appreciation when his succes-
sor is of the nontradable type. There is still an 1% expected RER depreciation
when the incumbent is of tradable type. Unconditional average depreciation of
3.9% after election is then generated.
Simulation 2 results are similar, except that a 2.4% average exchange rate
appreciation is generated when the incumbent is of tradable type. Nevertheless,
there is a 1.8% unconditional average exchange rate depreciation12.
12For some parameter values the model generates average appreciations after elections. The
driving force is the substantial appreciation that may occur when a tradable type of incumbent
is defeated by a nontradable opponent. In those cases, this eﬀect outweighs the devaluation
that occurs in the three other possible conﬁgurations: tradable incumbent reelected and non-
tradable incumbent followed by either type.
195C o n c l u d i n g R e m a r k s
In this paper we developed a theoretical model based on the distributive con-
ﬂict over macroeconomic policy which generates a political economic cycle. The
model is focused on the exchange rate, whose management is the object of con-
ﬂict between the tradable and nontradable sectors. However, our approach can
be generalized to other conﬂicts that either have no or little eﬀect on aggre-
gate economic activity. A good example is the struggle over the allocation of
budget appropriations among social groups. While one group, say industrial-
ists, count on its ability to pressure government oﬃcials at smoke-ﬁlled rooms,
other groups, such as consumers, command an electoral majority. This type of
approach for political cycles has been advocated by Drazen (2000).
Another innovative feature of our approach is that economic policy is not
observed by voters, given that macroeconomic performance results from both
policy and exogenous shocks. This way of modelling the inﬂuence of policy on
elections results has a further realistic implication: exogenous shocks also aﬀects
election through their eﬀect on macroeconomic performance.
In addition, our model assumes that policymakers’ preferences over eco-
nomic policy change over time. Such an assumption goes against the grain of
extant models of partisan policy cycles, which are based on ﬁxed preferences.
We believe that our modelling is a superior representation of the political real-
ity particularly of countries where political parties are programmatically weak,
catch all organizations, or where the government bureaucracy can unilaterally
set economic policy and at the same time is easily captured by powerful inter-
est groups through either lobbying or bribery. Most Latin American countries
satisfy one of these political conditions. In this way, one of the gains aﬀorded
by our model lies in its ability to unveil the analytical mechanisms underlying
the exchange rate electoral cycles observed in this region.
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21A Equilibrium under full information
Proposition 7 In the complete information version of the game there is only
a subgame perfect equilibrium. In this equilibrium, players will choose the fol-
lowing strategies: i) a tradable type of incumbent will choose expenditure level





that maximizes V P
N ; ii) a nontradable type incumbent will choose ex-
penditure level GT∗, both before and after election, where GT∗ is the expenditure




that maximizes V P
T ; iii) GN∗ ≥ GT∗;i v )t h er e p r e s e n t a -
tive voter will vote for the incumbent if she is of the nontradable type, or if the
opponent is of the tradable type, and for the opponent, otherwise.
Proof. The complete information case may be solved by backward induc-
tion. At the period after election the policymaker actions will not aﬀect her
future utility, and she will choose the expenditure level that maximizes the ex-
pected value of her current indirect utility function, represented by equation 6.





,f o ri = N,T,
that is, for the policymaker that favors nontradable and tradable sectors, re-
spectively. Given the concavity of V P
i in G, GN∗ ≥ GT∗.
When voting, citizens know this, and the median voter strictly prefers elect-
ing a nontradable policymaker. If the incumbent is nontradable and the oppo-
nent is tradable, she votes for the incumbent, if the reverse is true she votes
for the opponent, and if both the incumbent and the opponent are of the same
type, the median voter is indiﬀerent between them. To untie, we suppose the
incumbent is reelected.
At the period before elections, the policymaker know her reelection is inde-
pendent of her pre-election choice of expenditures. The tradable type policy-

















where β is the intertemporal discount rate. It is clear that maximizing the
expected intertemporal utility function is equivalent to maximizing expected
pre-election utility. She will choose minimum expenditures level GT∗.











Note that this type of policymaker is always reelected. Here, again, optimal
policy will be the one that maximizes current utility, which is maximum expen-
ditures level GN∗.
B Proof to Proposition 3
Under Assumption A, the incumbent’s reelection probability is given by equation
13. We will prove that the reelection probability deﬁn e di ne q u a t i o n1 3i s






















































= e(G,u), respectively, for a given shock u,
equilibrium strategies GN and GT, and a given expenditure level G.G i v e nt h a t
GN >G T, and since real exchange rate is strictly decreasing in the tradable
sector supply shock, it is always true that w(u) <v(u).
Let us deﬁne w and w as:
w =i n f{u : f(w(u)) > 0} and w =s u p{u : f(w(u)) > 0}.
When u>w,t h e nw(u) >w(w). This corresponds to the second term in
equation 32, and the incumbent is reelected. The probability of reelection due




When u<w ,t h e nw(u) <w (w). Neither terms in equation 32 is sat-







, hence the second term is not satisﬁed, and the in-
cumbent is not reelected.
Let us now analyze the case when w ≤ u ≤ w, which yields w(w) ≤ w(u) ≤
w(w).I nt h i sr e g i o nf (w(u)) > 0, so that these are all candidates for satisfying
the ﬁr s tt e r mi ne q u a t i o n3 2
The single peak property of density function means that there is a nonempty
set X with elements x that satisfy, for any u:
if w(u) <v(u) ≤ x then f (w(u)) ≤ f (v(u)) and (33)
if x ≤ w(u) <v(u) then f (w(u)) ≥ f (v(u)). (34)
The single peak plateau property assures that all points with the same
nonzero density values (plateaus) belong to X.L e tx =i n fX.
For all trade shock realizations that yield x ≤ w(u) ≤ w(w) condition 34 is
satisﬁed, hence the ﬁr s tt e r mi ne q u a t i o n3 2i ss a t i s ﬁed and the incumbent will
be reelected. Let u = w−1 (x). The incumbent is reelected whenever u ≤ u ≤ w.
For trade shocks that yield w(w) ≤ w(u) <v (u) ≤ x condition 33 is
satisﬁed. As f (v (u)) > 0, and given the single peak plateau property, we have
that f (w(u)) <f (v(u)). In this case the incumbent is not reelected. Let
u = v−1 (x). The incumbent is not reelected whenever w ≤ u ≤ u.
23F i n a l l y ,w eh a v et oi n v e s t i g a t et h ec a s ew h e nw(w) ≤ w(u) <x<v (u),
that is, when u <u<u.W e k n o w t h a t f (w(u)) − f (v(u)) < 0, because
condition 33 is satisﬁed, and the single peak plateau property precludes equality
in this region. We also know that f (w(u)) − f (v(u)) ≥ 0.F u r t h e r m o r e ,
f (w(u)) − f (v(u)) is increasing in u when u <u<u for the following reason.
f (w(u)) is increasing in w(u) because w(u) <x ,a n df (v(u)) is non-increasing
in v(u) because v(u) ≥ x. Hence, there will be a point k ∈ [u,u] such that for
u<k , f (w(u)) − f (v(u)) < 0 and, for u ≥ k, f (w(u)) − f (v(u)) ≥ 0.
Then, the incumbent is reelected for k ≤ u ≤ u. Since she is also reelected for
u ≤ u ≤ w, it is reelected for k ≤ u ≤ w. This interval corresponds to the ﬁrst




Summing the ﬁrst and the second term in 32, the probability of reelection




It remains to show that k is as deﬁned in Proposition 3. First, notice that

























and f (w(u)) > 0
¾
.






































Thus k is as deﬁned in Proposition 3.
C Proof to Proposition 4






upper hemi-continuous correspondence on a compact set gives the desired result.
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